Abstract. This paper mainly studies the dynamic matching calculation and main parameter design of the whole vehicle. A practical design scheme for power system of pure electric vehicle is proposed and determined. According to the requirements of dynamic performance, the main parameters of the transmission system are designed and matched by using the knowledge of automobile theory. Through the simulation of the design scheme, the dynamic calculation of the scheme is carried out. The matching analysis of power system of extended-range electric vehicles is carried out in this paper. The power performance of pure electric vehicle is analyzed. In the process of power analysis, the data of maximum speed, gradient and acceleration are mainly analyzed, and the simulation results are analyzed. The simulation results show that the method proposed in this paper is effective and reliable.
Introduction
Electric Vehicle (EV) is an available technique and it can solve the energy crisis and environment pollution. As EV is the 0-emission vehicle powered by vehicle battery, many researches of the EV are springing up all around the world, and EV has developed into the small-scale production for business [1] [2] . The developments of EV depend on the development of a variety of sciences and techniques, especially for the dynamic performance and driving range improvements, and costs reduction [3] [4] [5] . In consideration of development cost and time, the establishment of simulation model can contribute to the performance analysis of EV.
The generation of electric vehicles is accompanied by more and more serious energy problems and environmental problems in the world [6] . The car as the representative of the vehicle is accelerating with the advance of human society [7] , the need for a solution to the demand of human development and natural environment restricts the development of today's society, and electric vehicles as the representative of the new energy vehicles is undoubtedly one of the most attractive approaches focus.
Transmission simulation software applied in this paper can establish pure electric vehicles and the whole car parameters and simulate the running of the electric vehicle in different working conditions [8] [9] . The performance analysis and the design of the transmission system can improve the design, optimization and related parameters of transmission system. Compared with the traditional power system parameter design method, the system has many effective advantages greatly improved the efficiency, such as more accurate modeling and analysis results.
Matching Analysis of Power System of Electric Vehicle
In a pure electric vehicle, the battery provides the operating energy for the motor, and the power output of the motor passes through the transmission system to the wheel [10] . Therefore, all driving conditions should be calculated to meet the performance requirements of a pure electric vehicle.
Starting from the analysis of the force condition of the electric vehicle running, the driving equation is set up, which is the basis for analyzing the driving performance of the electric vehicle. The dynamic output characteristics of the drive system are directly related to the dynamic performance of the vehicle. The power output of the drive system should meet the dynamic requirements of the vehicle. When the electric vehicle is matching parameters, the driving dynamics model of electric vehicle must be first established , and the balance need to be analyzed between power and power in the process of electric vehicle driving.
According to the balance of the force, the driving equation of the car is t FF   (1) In formula (1), F t represents the driving force and ΣF represents the sum of driving resistance. The external force driving the vehicle is not only related to the traction force provided by the vehicle drive system, but also related to the contact state between the road and the wheels. Its value is shown in formula (2) .
In formula (2), T t represents the effect and torque on the driving wheel and r represents wheel radius. Since the electric motor is driven by the motor, the T t is transferred from the motor to the wheel by the motor output torque in the electric vehicle. The transmission system of total transmission ratio is i, the mechanical efficiency of transmission system is η t , and the output torque of the drive motor is
When the car is running at the same speed on a horizontal road, it is necessary to overcome the rolling resistance from the ground and the air resistance. When the car runs up the slope, it is also necessary to overcome the slope resistance. It is also necessary to overcome the acceleration resistance when the car is speeding. So the total resistance in the driving process is
In formula (4), F f refers to the rolling resistance, F w refers to air resistance, F i refers to slope resistance and F j refers to acceleration resistance. When the vehicle runs, the driving force and the driving resistance not only are balanced, but the power of the motor and the driving resistance power of the vehicle are always balanced. That is to say, at every moment of vehicle running, the power P e emitted by the motor is always equal to the sum of the power consumed by the mechanical transmission and the power consumed by all the motion resistances. In a pure electric vehicle, P e is the output power of the motor. The power consumed by the motion resistance of the vehicle has the rolling resistance power P f , the air resistance power P w , the gradient resistance power Pi and the acceleration resistance power P j . That is:
According to the above deduction, the equilibrium equation in the course of vehicle driving can be obtained as follows 
For pure electric vehicles, P e is motor output power (kW) and n is motor output speed (RPM). The main reference design parameters of the transmission system are shown in Table 1 . 
Simulation
Analysis of Electric Vehicle Simulation. In the cycle condition, the velocity (red), acceleration(blue) -time curve is shown in Figure 1 . 
Summary
In this paper, according to the power requirement of the electric vehicle, the motor parameters which meet the dynamic requirements are obtained. According to the basic vehicle parameters, such as body weight, shape parameters, and some constants, such as air drag coefficient, surface friction coefficient, the motor's maximum torque at maximum speed, maximum torque, maximum power and other parameters can be calculated through the theory of automobile related calculation formula. When the external characteristic curve is at low speed, if high torque output cannot be maintained in a wide speed range, the dynamic performance of this type of electric vehicle can not meet the design requirements. So it is needed to select the motor again and design the original modified.
